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increased training, funding, and drug availability, with the aim of palliative care being part of universal health coverage accessible to all. [14] Nepal has responded to this commitment by adopting a national strategy for palliative care which takes a public health approach to ensure that palliative care is available for all who need it, whatever their illness and wherever they live. [15] [16] [17] [18] The Global Atlas of Palliative Care at the End of Life was published in 2014 by the WHO and the Worldwide Hospice Palliative Care Alliance (WHPCA), outlining the availability and need for palliative care globally. [19] The report included a method for modeling the WHO mortality data and pain prevalence figures by disease to project an estimate of the number of people requiring palliative care, region by region. Since modeling is based on pain incidence, it provides a conservative estimate of palliative care need but offers a useful insight into the current level of palliative care needs. Using a modified version of this method, we aimed to generate estimates of the need for palliative care in Nepal which would assist with planning for palliative care provision. The estimates were then shared with a panel of experts in NCD management and palliative care in Nepal and internationally. The objective of this research was to inform policy approaches and palliative care service provision in Nepal, but we hope it is a method which can also be transferable and useful for developers in other countries and thus be of interest to readers more generally.
suBjects and Methods
The method for estimating the number of people requiring palliative care is based on multiplying the number of people dying from a particular condition by the percentage pain prevalence (PPP) for the condition. The PPP represents the proportion of people suffering from pain at the end of life and is an evidence-based figure based on a review of the literature undertaken by researchers of WHPCA and provided in Global Atlas of Palliative Care. [19] The number of deaths for each condition for Nepal was taken from the WHO Global Health Estimates (GHE) for deaths by country dataset of the WHO Health Statistics and Information Systems. [20] The diseases included in the study were those which were judged most likely to have a phase where adult sufferers (age 15 or over) would require palliative care. These corresponded to those listed by the WHPCA which were based on a Delphi study. The diseases included were as follows: cancer, HIV/AIDS, Alzheimer's disease (AD) and other dementias, cardiovascular disease (CVD), chronic obstructive pulmonary disease (COPD), cirrhosis of the liver, diabetes mellitus, kidney disease, multiple sclerosis (MS), Parkinson's disease (PD), rheumatoid arthritis, and tuberculosis. [19] According to the method, adjustments are made to the initial estimates generated, [19] one-third of the cardiovascular deaths were removed to factor in sudden deaths.
We also made an estimate of the need for palliative care in children, but these results will not be presented in this paper, which focuses on palliative care need in adults.
Estimates for rural and urban palliative care need were initially calculated by multiplying the national figures by the proportion of the population in each (82.7% and 17.3%, respectively). [21] The literature was searched for comparative prevalence in urban and rural areas in South Asia of CVD, diabetes mellitus, COPD, and cancer, and their associated risk factors.
Weighted ratios were calculated for diabetes mellitus and CVD; when factoring in the differing risk factor prevalence, disease prevalence, [3, 6, 7, 13, 22] and population size, [21] it was estimated that for both diseases, the ratio of total number of deaths between rural and urban areas was 2:1. There was not sufficient evidence to suggest that there is any urban-rural difference in the incidence of COPD or cancer, so no weighting was applied for these diseases.
Data were also extrapolated to create estimates of the need for palliative care per 100,000 of the national population, based on the national population in 2012. [21] The findings of the analysis were sent to professionals with experience of NCD management or palliative care in Nepal or other low-income settings [ Figure 1 ]. They were asked to respond to a series of questions related to disease prevalence, need for palliative care, and the method used [ Figure 2 ]. This enabled us to explore whether experience in practice supported the estimates generated in the study. Table 1 gives the results for each disease for which need for palliative care was calculated. Overall, it was estimated that over 58,000 adults required palliative care in Nepal in 2012.
Results

Figure 2: Questions posed to experts consulted as part of qualitative research
How realistic do the figures seem from your experience? Are there any features of these results which you think are surprising? Do you know of any other datasets or studies which might help to estimate palliative care need in Nepal? Do you think it is useful to see estimates like these? Do you have suggestions for other ways for modeling the data which could be useful? More than a third of these patients have CVD, making this the greatest contributor to the need for palliative care [ Figure 3 ]. Patients with cancer and COPD are the other two main groups in need of palliative care, each with more than 11,000 per year. There was relatively little need for palliative care for people with MS, AD, and PD. The majority of the patients needing palliative care live in rural areas, but the prevalence of patients requiring palliative care is relatively higher in urban areas than rural areas [ Table 1 ].
Responses from experts contacted suggested that the results were reasonably reflective of their experience in terms of the diseases highlighted. Neurological conditions and rheumatoid arthritis needing palliative care were thought to be more common than the results suggested and suggesting that they might have been underrecorded as the cause of death. Severe injury was highlighted as a disease which, although not listed as globally needing palliative care, may commonly require such management in Nepal. It was suggested that to further understanding, samples and data could be collected from institutions and projects in urban and rural areas. Detailed comments can be seen in Table 2 .
dIscussIon
Our results show a high level of need for palliative care in Nepal, with the greatest contributor to this need being CVD, COPD, and cancer. Nepal has a predominantly rural population, so the need for palliative care is higher in these areas. Neurological diseases such as AD and PD seem to represent the smallest need for palliative care, but according to experts in the field, the significance of these diseases could be underestimated, and other conditions not listed require palliative care in Nepal, such as severe trauma. Road traffic injuries alone represent the 11 th highest cause of disability-adjusted life years and cause an estimated 7-17 deaths per 100,000 per year. [23] The experts consulted agreed that these projections are likely to be an underestimate with numbers of people needing palliative care likely to be greater. This perspective fits with that of the authors of the Global atlas of palliative care (GAPC) at the End of Life [19] who, in discussion with WHO, agreed that a more realistic estimate may be found by doubling the findings (personal communication), since palliative care need does not just relate to pain control at the end of life as identified by this method. This is the first study reporting a national projection of palliative care need in Nepal. However, other recently published studies enable a comparison with the findings. A cross-sectional survey of inpatients in Kathmandu found that of the 116 inpatients in the 24 h survey period, 35 were found to need palliative care. Nearly, half of these patients had chronic respiratory disease and almost a quarter had CVD. [24] A similar survey in rural Nepal also found that the greatest need for palliative care was in patients with chronic respiratory conditions followed by CVD. [25] Therefore, these studies suggest that deaths from respiratory disease might be underestimated in the GHE data. In addition, both studies report higher proportions of neurological diseases and dementia than the calculated projections, which were suggested by our expert group.
In Nepal, most palliative care is provided for patients with cancer; [1, 26] however, the results of this study indicate that more palliative care is needed for patients with noncancer conditions. This is to be expected since deaths from cancer represent only 8% of the total deaths in Nepal, while deaths from NCDs make up around 60% of all deaths.
The recently adopted national strategy for palliative care has noted that while most of the need for palliative care is in rural areas, most are provided in cities with 80% of the palliative care beds being located in Kathmandu. [1, 26] Steps are being taken to provide appropriate training to health-care workers in rural areas. [1] With its varied geography, different models of palliative care will be needed in different areas of Nepal. Some of the hill districts have only around 150,000 inhabitants compared to more densely populated areas on the plains (Terai) which have more than 500,000 population. [27] Expressing the projected need per 100,000 enables local projection of need to be made by health planners. More densely populated areas with higher levels of need are more likely to justify palliative care teams, whereas sparely populated areas may be better served by upskilling local generalists clinicians including midlevel health workers. [28] This study has several limitations. The estimates generated were rough initial estimates, providing a baseline from which further research can be conducted. The diseases explored were from a list compiled as significant globally, but which may not be so relevant to the specific setting of Nepal. The data used to generate the projections were from the WHO estimates, not data collected through surveys in Nepal, and therefore, may not be completely robust. The data are also from 2012, and in the last 6 years, the disease profiles are likely to have changed further. Therefore, how representative the data are of the true situation in Nepal is unclear. Pain prevalence is a method of estimating the need for palliative care, distinguishing between the total deaths and the proportion of people dying who need palliative care, but it is likely to underestimate the need quite considerably. In addition, people might need palliative care for longer than 1 year, so this will lead to a further underestimate. The studies which were used to estimate the PPP were difficult to interpret as their definition of the severity, frequency, and duration of the symptom varied, [19] and it is not known how accurate these estimates are. However, despite these caveats, because of the lack of population-based survey data, we believe these projections are a useful indication of palliative care need and can be used to plan services and design further studies to collect primary data.
conclusIons
There is a great need for palliative care in Nepal which is currently not being adequately met by services available. The majority of this need is for patients with NCDs other than cancer. In the absence of locally generated data from surveys and disease registries, this method is useful for offering a broad foundational assessment and could be used in similar settings internationally. Primary surveys and disease registries are needed to provide robust data which can inform service development.
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